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LI ANSWER 1 OF 1 JAPIO COPYRIGHT 1998 JPO and Japio - 

M 91-243677 JAPIO 

TI TACKY SHEET HAVING REMOVABILITY AND PRODUCTION THEREOF 
^ IM • HAKAI YASOO 
PA DAINIPPON PRINTING CO LTD, JP (CO 000289) 
pj ♦**JP 03243677*** A 19911030 Heisei 
AI JP 90-38574 (JP02038574 Heisei). 19900220 

SO PATENT ABSTRACTS OP JAPAN, Unexamined Applications, Section: C, 
sect. No. 905, Vol. 16, No. 33, P. 19 (19920128) 

AB PURPOSE: To readily obtain the subject sheet of stable quality witn 
high productivity by coating a mold release film having many 
recessed parts with a specific amount of a tacky agent, preparing a 
tac)cy agent base layer and further laminating a substrate to the 
resultant tacky agent base layer- 

CONSTITUTION: The objective tacky sheet obtained by coating tne 
surface of a mold release film 11 having many formed recessed parts 
10 with a tacky agent such as polyisobutylene rubber to a larger 
thickness than the depth of the recessed parts so that the 
aforementioned recessed parts may be filled with the tacky agent and 
a tacky agent base layer 4 of a prescribed thickness may be 
continuously formed thereon and then laminating a substrate 2 such 
as a synthetic resin film or nonwoven fabric to the surface of the 
tacky agent base layer 4. 



JP 3-243677 



INote: Names, addresses. Company names and brand names are translated in the 
most common manner. Japanese language does not have singular or plural uwrds 
unless otherwise specified with numeral prefix or general form of plurality suffix. 
Translator's note. 



Description of the invention 



1. Name of the invention 

Removable Adhesive Sheet and Its Manufacturing Method 

2. Range of the claims of the invention 

(1) Removable adhesive sheet, characterized by the fact that on the front surface of a 
substrate plate an adhesive agent layer with a predetermined thickness is provided 
and together with that a large number of adhesive agent protrude shape bodies that 
are protruding in the outer direction from the front surface of the above adhesive 
agent base layer, are provided as one body with the adhesive agent base layer. 

(2) Manufacturing method for the preparation of removable adhesive sheet, 
characterized by the fact that on the front surface of a release fikn that has a large 
nvmiber of indentations, an adhesive agent is coated thicker than the depth of the 
above described indentations, so that in these indentations an adhesive agent is 
filled and also, on the surface of that, continuously, an adhesive agent base layer 
with a predetermined thickness is formed, and then after that, on the front surface 
of the above described adhesive agent base layer, the substrate material is glued. 

3. Detailed explanation of the invention 

[Technological sphere of application] 

The present invention is an invention about an adhesive sheet that has removable 
properties, and it is an invention about its manufacturing method. 
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[Previous technology] 



In the past as the adhesive sheet used in labels, etc., the material has been widely 
used that can be removed after the adhesion onto the body that has been subjected to 
the adhesion, and also, it can then be used again. For example, as the paper used for 
memo, or discussions, the adhesive sheets that have removable properties have 
been known, like the adhesive sheets where the use conditions or the problem etc., 
is temporarily recorded and it is adhered onto the reference material, etc., and in the 
case when it is not necessary any more, it is separated and throwTi away, or the 
temporary adhesion adhesive sheets where in order to confirm the adhesion 
position on the material that is the subject of the adhesion, it is temporarily 
adhered, and in the case when the position is erroneous it is removed and it is then 
adhered again, and then after that it is really adhered. 

As such adhesive sheets, 1) the adhesive sheet where an adhesive agent layer is 
partially formed on the substrate material, as it is adhered in a network type of 
pattern by using a printing type method etc., 2) the adhesive sheet where spherically 
shaped adhesive fine particles are adhered onto the substrate plate on numerous 
position through the use of a binder material, (for example, the Japanese Patent 
Application Laid Open Number Showa 54-60661, Japanese Patent Application Laid 
Open Number Showa 55-42881), 3) the adhesive sheet where on the front surface of 
the substrate material semi-spherical shape fine particles are adhered on numerous 
positions so that their curved surface is towards the outside direction, and by that an 
adhesive agent layer is formed (for example Japanese Patent Report Laid Open 
Nxmiber Showa 57-57394) etc., have been suggested. 

[Problems solved by the present invention] 

However, in the case of the above described 1) and 2) adhesive sheets, in the case 
when they have been adhered onto the material subjected to the adhesion and after 
that they are removed and separated, the lattice (network) shaped adhesive agent 
layer or the adhesive fine particles remain on the side of the material that has been 
subjected to the adhesion, and because of that there has been the problem that the 
front surface of the material that has been subjected to the adhesion is soiled. Also, 
in the case of the adhesive sheet 3), because the adhesive agent has a semi-spherical 
type of shape, the bonding between the substrate material and the adhesive fine 
particles, becomes strong, and compared to the cases according to 1) and 2), it is 
possible to improve to a certain degree the problem of the remaining of the 
adhesive agent at the time of the separation, however, in the case of the 
manufacturing of the adhesive sheet, it becomes necessary to manufacture in 
advance the semi-spherically shaped fine adhesive particles, and especially, a 
complicated technological operation becomes necessary, whereby it is said that the 
adhesive fine particles are adhered onto the substrate material so that their curved 
surface is oriented towards the outer direction. Consequently, there has been the 
problem that the number of the manufacturing technological processes is increased 
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and together with that there has been the problem that in manufacturing it is said to 
be technologically difficult to adhere the adhesive fine particles so that their curved 
surfaces are totally oriented towards the outer direction. 

In the case of the present invention, it is an invention that has as a goal to suggest a 
removable adhesive sheet where the above described drawbacks of the previous 
technology are resolved, and because of that, it is a material where it is possible to 
conduct an appropriate separation where at the time of the separation from the 
material that has been subjected to the adhesion, there is no adhesive agent 
remaining on the side of the material that has been subjected to the adhesion. And 
it is also an invention that has as a goal to suggest the manufacturing method for 
the preparation of this removable adhesive sheet. 

[Measures in order to solve the problems] 

The present invention is an invention that has the following essential components: 

(1) Removable adhesive sheet, characterized by the fact that on the fi-ont surface of a 
substrate plate an adhesive agent layer with a predetermined thickness is provided 
and together with that a large number of adhesive agent protrude shape bodies that 
are protruding in the outer direction from the front surface of the above adhesive 
agent base layer, are provided as one body with the adhesive agent base layer. 

(2) Manufacturing method for the preparation of removable adhesive sheet, 
characterized by the fact that on the front surface of a release film that has a large 
number of indentations, an adhesive agent is coated thicker than the depth of the 
above described indentations, so that in these indentations an adhesive agent is 
filled and also, on the surface of that, continuously, an adhesive agent base layer 
with a predetermined thickness is formed, and then after that, on the front surface 
of the above described adhesive agent base layer, the substrate material is glued. 

Here below, the present invention will be explained in further detail based on the 
attached diagrams. 

As it is shown according to Figure 1, The adhesive sheet 1 according to the present 
invention is formed from the substrate material 2 and the adhesive agent layer 3, 
that is formed on the front surface of the above described substrate material 1, and 
the adhesive agent layer 3 is formed from the adhesive agent base layer 4, that is 
provided at a predetermined thickness, and the large number of protruded shape 
bodies 5 of the adhesive agent, that are provided so that they are protruding in the 
outer direction, and the adhesive agent base layer 4 and the adhesive agent 
protruded shape bodies 5, are provided as one body from the same material. 
Regarding the horizontal cross sectional surface shape of the adhesive agent 
protruded bodies 5, it can be any of a point type shape, a linear shape, a lattice shape. 
And in the case of the point type shape, it is possible to be a circular shape, an oval 
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shape, a rotation parabola shape, a triangular shape, a square shape, etc, different 
types of shapes, however, especially the spherical type shape is preferred. 

Also, regarding the vertical cross sectional surface shape in the protrusion direction, 
from the point of view of the properties appropriate for the repeated removal, the 
case is preferred where for any of the lattice shapes, in the direction of the 
protrusion, a smooth curved surface or a tapered surface, is formed, and especially, a 
semi-drcular shape is preferred. As the preferred adhesive agent protruded bodies 5 
three-dimensional shape, the semi-spherical shape is used. 

Regarding the size and the number of the protruded bodies 5, it is in correlation to 
the material that is the subject of the adhesion and the removability properties. 
There are the trends that when the ntmiber of the protruded bodies is small and 
their density is low, sufficient adhesive force is not obtained, and also, in the case 
when the number is large and the density is high, the removability properties 
become poor. 

Regarding the v^dth of the bottom base part of 1 protruded body, usually, it is in the 
range of 1 - 300 microns, and for example, in the case of a semi-spherical type of 
shape, it is preferred that the diameter is in the range of 1 - 50 microns. Also, the 
height of the protruded bodies is in the range of 1 - 300 microns. Regarding the 
number of the protruded bodies, although it varies depending on their dimension, 
in the case of a semi-spherical shape when the diameter is in the range of 1 - 50 
microns, these are usually formed at the extent of 1000 1,000,000 units/ cm2. 

In the case of the adhesive sheet according to the present invention, it is a material 
where by the selection of the shape, the dimensions, the density and the type of the 
adhesive agent of the adhesive agent protruded bodies, it is possible to most 
appropriately control the repeated removability properties depending on the 
material that is the subject of the adhesion. 

Regarding the thickness of the adhesive agent base layer 3 that is formed as one body 
together with the adhesive agent protruded parts 5, although it also depends on the 
size of the adhesive agent protruded bodies 5, usually, it is in the range of 1 100 
microns, and preferably, it is in the range of 10 50 microns. 

It is a good option if the adhesive agent base layer 3 is provided over the whole 
surface of the substrate material 2, and it is also a good option if it is provided 
partially on part of that surface. 

As the adhesive agent that forms the adhesive agent layer 3, it is possible to use the 
usual acrylic type or rubber type adhesive agents, that have been used in the well 
know from the past adhesive tapes and seals, and it is possible to use a solvent type 
or an emulsion type adhesive agent. For example, it is possible to use materials 
where to any of the adhesive agents like polyisoprene rubber, polyisobutylene 
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rubber, styrene butadiene rubber, butadiene - acrylonitrile rubber, etc., rubber type 
resins, (meth)acrylic acid ester type resins, polyvinyl ether type resins, polyvinyl 
acetate type resins, vinyl chloride - vinyl acetate copolymer type resins, polystyrene 
type resins, polyester type resins, poly amide type resins, poly chlorinated olefin type 
resins, polyvinyl styral ^'pe resins, etc., the appropriate amount of adhesion 
imparting agents, for example, rosine, danmaru, polymerized rosine, partially 
hydrogenated rosine, esterified rosine, polyterpenic type resin, terpene modified 
materials, petrol type resins, cyclopentadiene type resins, phenol type resins, styrene 
type resins, xylene type resins, cumaroindene type resins, etc., has been added. And 
then depending on the requirements, it is also possible to use materials where a 
softening agent, filler agent, anti-aging agent, etc., are also added. 

Regarding the substrate material 2, it is a good option if it is a material that can be 
used as a substrate material for the usual adhesive sheet materials, and for example, 
it is possible to use the following here below materials: aluminium, copper, iron 
etcmetal foil, polyethylene terephthalate, polybutylene terephthalate, polyethylene 
terephthalate / isophthalate copolymers, etc., polyester resins, polyethylene, 
polypropylene, polymethyl pentene, etc., polyolefin type resins, polyfluorinated 
vinyl, polyfluorinated vinylidene, poly 4- fluorinated ethylene, ethylene - 4 
fluorinated ethylene copolymer material, etc., polyfluorinated ethylene type resins. 
Nylon 6, Nylon 6, 6 etc., polyamides, polychlorinated vinyl, chlorinated vinyl/ vinyl 
acetate copolymer materials, ethylene / vinyl acetate copolymer materials, ethylene 
/ vinyl alcohol copolymer materials, polyvinyl alcohol, Vinylon, etc., vinyl type 
polymer materials, triacetate cellulose, cellophane etc., cellulose type resin materials, 
poly methyl methaaylate, polyethyl methacrylate, polyethyl acrylate, polybutyl 
acrylate, etc., acrylic type resins, polystyrene, polycarbonate, polyallylate, polyimide 
etc., synthetic resin films, or sheets, that can be a single layer materials or laminated 
layer materials, or it is possible to use top quality paper, thin leaf paper, giurashin 
paper, sulfuric add paper, etc., papers, fabric material or non woven fabric material, 
that is obtained from one type or two and more types of glass fiber, natural fibers, 
synthetic fibers, etc. 

There are no specific limitations regarding the thickness of the substrate material 2, 
however, usually, a material that has a thickness in the range of 12 - 200 microns, is 
used. Also, if it is necessary to increase the adhesive properties between the substrate 
material 2 and the adhesive agent layer 3, it is also a good option if the well known 
ease of adhesion treatments, like a corona electrical discharge treatment, plasma 
treatment, primer coating, de-oiling treatment, surface roughening treatment, etc., is 
conducted on the front surface of the substrate material 2. 

In the case of the adhesive sheet according to the present invention, it is a material, 
where, depending on its application sphere, it is possible to conduct the treatments 
in order to impart writing properties. For example, as it is shown according to Figure 
2, if the surface of the substrate material 2, that is opposite to the surface where the 
adhesive agent layer has been formed, is used as the writing surface 6, it is also a 
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good option if the front surface of the above described writing surface 6 is treated by 
using the well known methods and by that the writing part 7 is formed. 

As the method for the formation of the writing part 7, for example, there are the 
following here below methods: the method where fine particles containing resin is 
coated, the method where a substrate material is produced that contains fine 
particles, the method where on the surface of the substrate material sand blasting is 
applied, etc., already known methods where the surface is roughened, etc. 

Also, depending on the requirements, it is possible that on one side or on both sides 
of the substrate material 2, a decorative layer 8, that is formed from a design, a thin 
metal film etc., is provided on the whole surface or on part of the surface by using 
the printing method, the vapor deposition method, etc. 

As it is shown according to Figure 2, in the case of the adhesive sheet 1 according to 
the present invention, the adhesive agent protruded bodies 5 are unified as one 
body vdth the adhesive agent base layer 4, and because of that, they are strongly 
adhered onto the substrate material 2, and the fixing force relative to the substrate 
material 2, is strong. As a result from that, at the time when the adhesive sheet 
according to the present invention that has been glued onto the material 9 that is 
subjected to the adhesion, is then separated, the problem where it is said that the 
protruded bodies 5 are removed from the substrate material 2 and remain on the 
surface of the material 9, that has been subjected to the adhesion, does not exist, and 
it is an adhesive sheet material where it is possible to conduct a good separation. 

After that, an explanation will be given regarding the manufacturing method for 
the preparation of the adhesive sheet according to the present invention. As it is 
shown according to Figure 3 (a), a release type film 11, that is formed as a large 
number of indented parts 10 is provided, is used, and on the front surface of this 
release type film, as it is shown in (b) of the same figure, the adhesive agent is coated 
thicker than the depth of the indented parts 10. Namely, the adhesive agent 
completely fills the indented parts 10, and together with that on the surface of that, 
continuously, an adhesive agent layer with a predetermined thickness is formed. 
After that, as it is shovm in (c) of the same figure, on the front surface of the 
adhesive agent layer 3, the substrate material 2 is glued, and by that the removable 
adhesive sheet 1 is obtained. 

According to the above described technological process, the adhesive agent that is 
filled into the indented parts 10 forms the adhesive agent indented bodies 5, and on 
the top of that, continuously, the coated so that it has a predetermined thickness 
adhesive agent forms the adhesive agent base layer 4. 

As the shape of the indented parts 10 of the release type film 11, it is a good option as 
long as it is shape that corresponds to the shape of the above described adhesive 
agent protruded bodies 5. And as the method for the formation of the indented parts 
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10 in the release type film material 11, it is possible to use the well known from the 
previous technology, heat - pressure embossing processing etc. 

Regarding the material of the release type film material 11, as long as it is a material 
where the adhesive force in the space between the release type film 11 and the 
adhesive agent layer 3, is smaller than the adhesive force in the space between the 
substrate material 2 and the adhesive agent layer 3, there are no specific limitations. 

As the material used for the release type film material, it is possible to use the 
following here below materials: polyethylene terephthalate, polybutylene 
terephthalate, polyethylene terephthalate/ isophthalate copolymer material, etc., 
polyester resins, polyethylene, polypropylene, polymethyl pentene, etc., polyolefin 
type resins, poly fluorina ted vinyl, polyfluorinated vinylidene, poly 4 fluorinated 
ethylene, ethylene - 4 fluorinated ethylene copolymer materials, etc., 
polyfluorinated ethylene type resins. Nylon 6, Nylon 6,6, etc., polyamldes, polyvinyl 
chloride, vinyl chloride/ vinyl acetate copolymers, ethylene/ vinyl acetate 
copolymer materials, ethylene / vinyl alcohol copolymer materials, polyvinyl 
alcohols, Vinylon etc., vinyl type polymer materials, cellulose triacetate, cellophane, 
etc., cellulose type resin materials, poly methyl methacrylate, polyethyl 
methacrylate, polyethyl acrylate, polybutyl acrylate, etc., acrylic type resins, 
polystyrene, polycarbonate, polyallylate, polyimide etc., synthetic resin films, or 
sheets, that can be a single layer materials or laminated layer materials, or it is 
possible to use top quality paper, thin leaf paper, sulfuric add paper, etc., papers, etc. 

Also, in order to make the separation between the release type film 11 and the 
adhesive agent layer 3, it is possible to apply a release type treatment. Regarding the 
release treatment, it can be conducted prior to the providing of the indented parts 10 
on the release film 11, or it can also be provided after the indented parts 10, have 
been provided. 

As the release treatment, for example, the method can be used where a coating 
material that is obtained as fluorine type resin, paraffin wax, Montana wax, synthetic 
wax, etc., wax type material, or silicone etc., release type agents, are added in well 
known vehicle materials, like for example, acrylic type resin, fiber type resin, vinyl 
type resin, etc., is coated on the front surface of the release film, and the coated layer 
of the above described coating material, is formed; a release properties possessing 
resin, for example, fluorine containing resin, silicone, polysiloxane, melamine type 
resin, urethane type resin, polyolefin resin, ionization radiation curable type poly 
functional acrylate, polyester, epoxy, titanium chelate, polyimine, etc., resin are 
coated on the surface of the release type film material, and the above resin cover 
layer is formed or the above described resin is laminated on the surface of the 
release film by the extrusion coating method, etc., and a release layer with a 
thickness in the range of 0.1 - 1 microns, is formed on the release type film material. 

Regarding the coating method used for the coating of the adhesive agent on the 
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release film 11, there are no particular limitations, and for example, it is possible 
that the adhesive agent layer is formed by the roll coating, the die coating, the 
gravure coating, the comma method, etc., usually used coating methods. Among 
these methods, the after measurement method, like the comma method, is 
preferred because of the excellent smoothness properties of the coated surface. 

The adhesive sheet according to the present invention is a material that can be 
manufactured as a single leaf or as a continuous roll. 

In the case when the adhesive sheet is manufactured as a continuous roll type 
material, it is a good option any of the methods here below is used: the method 
where the adhesive material is coated on the release film and the substrate material 
is glued on, and then after that, without separating the release film, in the state as it 
is, it is woimd in a roll form, or the method where on the back surface of the 
substrate material, a release treatment is conducted by using well known materials 
and methods, etc., and the release type film is removed, and then the adhesive sheet 
is wound in a roll type form. 

Regarding the adhesive sheet where the release type film has been separated and it 
has been woimd in a roll type form, it is a material where at the time of use the 
release type film is manually removed (there is a contradiction, probably refers to 
the adhesive sheet vidth the release film - translator's note). 

[Effed] 

In the case of the adhesive sheet 1, according to the present invention, it is a sheet 
that has a large number of adhesive agent protruded bodies 5, and because of that, in 
the case when it is adhered onto a material 9 subject to the adhesion, the contact 
surface area between the adhesive agent layer 3 and the material subject to the 
adhesion, becomes small, and the adhesive force of the adhesive sheet 1 is 
appropriately reduced, and the separation fi'om the material 9 subject to the 
adhesion, is easily conducted. 

Also, the adhesive agent protruded bodies 5 are provided so that they are protruding 
in an outward direction from the surface of the adhesive agent base layer 4, and by 
that, by the application of a light pressure, the adhesive sheet is adhered onto the 
material 9 subject to the adhesion, only by the adhesive agent protruded bodies 5, 
and because of that it is temporarily adhered, and especially, if it is pressed hard, it is 
adhered to the material subject to ihe adhesion up to the adhesive agent base layer 4, 
and by that it is truly adhered. 

Especially, because the adhesive agent layer 3 is primed, where the adhesive agent 
protruded bodies 5 and the adhesive agent base layer 4, are formed as one unified 
body, the adhesive agent protruded bodies 5 are strongly fixed onto the substrate 
material 2, through the adhesive agent base layer 4, and at the time of the separation 
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of the adhesive sheet from the material that has been the subject of the adhesion, 
the adhesive agent protruded parts 5 are removed and it is said that they do not 
remain on the side of the material 9, that has been the subject of the adhesion. 

[Practical Examples] 

Here below, more detailed examples will be provided, and the present invention 
will be explained in more details. 

Practical Example 1 

On the surface of a release film, that has been manufactured from polypropylene, 
where on its front surface a large number of semi-spherical shape indented parts 
with a radius of 25 microns, have been formed by the embossing technological 
process, an acrylic type 2 solvent adhesive agent with a viscosity of 3000 cPa, is coated 
so that it fills the semi-spherically shaped indented parts and especially, it forms a 
thickness of 10 microns from the horizontal surface part of the film, and then after 
that, the adhesive agent is dried for 1 minute at a temperature of 120oC, and by that 
the adhesive agent layer was formed. After that, a 38 micron thick film 
manufactured from polyethylene terephthalate is glued onto the front surface of the 
above described adhesive agent layer by using a laminator, and by that the adhesive 
sheet was obtained. 

At the time when the release film of the obtained adhesive sheet was removed and 
the repeat removability properties were tested, there was no adhesive agent 
remaining on the material that was the subject of the adhesion, and it was possible 
to be well separated. 

[Results from the present invention] 

As it has been explained in the above described, in the case of the adhesive sheet 
according to the present invention, it is a material where a large number of 
adhesive agent protruded bodies are provided so that they are protruding in the 
outward direction from the adhesive agent layer, and so that they form one tmified 
body with the adhesive agent base layer, and by that, because the adhesive agent 
protruded bodies are strongly fixed and held to the substrate material through the 
adhesive agent base layer, at the time when the adhesive sheet is separated from the 
material that has been the subject of the adhesion, compared to the adhesive sheets 
according to the previous technology, it is a material where there is no remaining 
adhesive agent on the side of the material that has been the subject of the adhesion, 
and an appropriate separation can be conducted. 

And especially, regarding the manufacturing method according to the present 
invention, it is a method where on the front surface of a release film material that 
has a large number of indentations, an adhesive agent is coated so that its coating 
9 



thickness is higher than the depth of the indented parts, and after that, the substrate 
material is glued. And because of that, compared to the manufacturing method for 
the preparation of adhesive sheets in the case of the previous technology, it is a 
simple manufacturing method, and by this method it is possible to produce an 
adhesive sheet material with good release properties, with high manufacturing 
efficiency properties and it is possible to produce a product with consistent quality. 

According to the manufacturing method of the present invention, on the front 
surface of the release film that has indented parts, an adhesive agent is coated with a 
thickness that is larger than the depth of the indented parts, and by that, it is a 
method whereby it is possible to form together, as one body with the adhesive agent 
base layer, adhesive agent protruded bodies that are protruding in the outward 
direction from the front surface of the adhesive agent base layer. And because of that 
the technological process for the formation of the adhesive agent protruded bodies 
as a separate body, becomes unnecessary, and the shape of the obtained protruded 
bodies is also even, and the the productivity properties, the product quality 
consistency properties are improved. 

Especially, because a release film is used that has indented parts, by changing the 
shape of the release film, it is possible to vary the shape of the adhesive agent 
protruded bodies, and because of that depending on the type etc., of the material that 
is being subjected to the adhesion, it is possible to easily change the release 
properties. 

4, Simple explanation of the figures 

Figure 1 is a longitudinal cross sectional view diagram showing one example of the 
adhesive sheet according to the present invention. Figure 2 is a longitudinal 
sectional view diagram of an example of the use of the adhesive sheet according to 
the present invention. Figure 3 (a) - (c) is a diagram explaining the manufacturing 
method for the preparation of the adhesive sheet according to the present 
invention. 
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